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Occurrence of dolichocolon without megacolon in chronic Chagas 
disease patients
Ocorrência de dolicocólon sem megacólon em chagásicos crônicos
Cleudson Castro1, Esperanza Bernal Hernandez2, Joffre Rezende3,4 and Aluizio Prata†
ABSTRACT
Introduction: Since 1970, lengthening of the rectosigmoid has been suspected to be a 
solitary manifestation of Chagas colopathy. Methods: To test this hypothesis, opaque enema 
was administered on 210 seropositive and 63 seronegative patients, and radiographs in the 
anteroposterior and posteroanterior positions were examined blind to the serological and 
clinical findings. The distal colon was measured using a flexible ruler along the central axis of 
the image from the anus to the iliac crest. Results: Dolichocolon was diagnosed in 31 (14.8%) 
seropositive and 3 (4.8%) seronegative patients. The mean length was 57.2 (±12.2)cm in 
seropositive patients and 52.1 (±8.8)cm in the seronegative patients (p = 0.000), that is, the 
distal colon in Chagas patients was, on average, 5.1cm longer. Seropositive female patients 
presented a mean length of 58.8 (±12.3)cm, and seronegative female patients presented 
53.2 (±9.1)cm (p = 0.002). Seropositive male patients had a mean length of 55 (±11.6)cm, 
and seronegative male patients had 49.9 (±7.8)cm (p = 0.02). Among 191 patients without 
megacolon and suspected megacolon, the mean length was 56.3 (±11.6)cm in seropositive 
individuals and 52 (±8.8)cm in seronegative patients (p = 0.003). Among individuals with 
distal colon ≥70cm, there were 31 Chagas patients with mean length of 77.9 (±7.1)cm and three 
seronegative with 71.3 (±1.1)cm (p = 0.000). Among 179 with distal colon <70cm, seropositive 
individuals had a mean length of 53.6 (±8.8)cm, and seronegative patients had 51.2 (±7.8)cm 
(p = 0.059). Serological positive women had longer distal colon than men (p = 0.02), whereas 
the mean length were the same among seronegative individuals (p = 0.16). Conclusions: In 
endemic areas of Brazil Central, solitary dolichocolon is a radiological Chagas disease signal.
Keywords: Dolichocolon. Solitary dolichocolon. Chagas disease. Lengthening of the sigmoid. 
Length of the sigmoid.
RESUMO 
Introdução: Desde 1970, suspeita-se que o alongamento do retossigmoide pode ocorrer como 
manifestação isolada da colopatia chagásica. Métodos: Para testar esta hipótese, 210 pacientes 
soropositivos e 63 soronegativos fizeram enema opaco e as radiografias nas posições ântero-
posterior e póstero-anterior foram lidas sem conhecimento dos dados clínicos e sorológicos. 
O comprimento do cólon distal foi medido com curvímetro, percorrendo-se o eixo central da 
imagem, do ânus à crista ilíaca. Resultados: O diagnóstico de dolicocólon foi estabelecido em 31 
(14,8%) pacientes soropositivos e 3 (4,8%) soronegativos. O comprimento médio nos pacientes 
soropositivos foi de 57,2 (±12,2)cm, enquanto nos soronegativos foi de 52,1 (±8,8)cm (p=0,000), 
isto é, os chagásicos apresentaram o cólon distal em média 5,1cm maior. Os indivíduos do sexo 
feminino soropositivos exibiram comprimento médio de 58,8 (±12,3)cm, e os soronegativos 
de 53,2 (±9,1)cm, (p=0,002). Nos pacientes do sexo masculino soropositivos, o comprimento 
médio foi de 55 (±11,6)cm, enquanto nos soronegativos foi de 49,9 (±7,8)cm (p=0,02). Nos 191 
pacientes, sem megacólon e suspeitos de megacólon, o comprimento médio foi de 56,3 (±11,6)
cm nos soropostivos e 52 (±8,8)cm nos soronegativos (p=0,003). Dos indivíduos com cólon distal 
≥70cm, os 31 chagásicos tiveram comprimento médio de 77,9 (±7,1)cm, enquanto nos três não 
chagásicos foi de 71,3 (±1,1)cm, (p=0,000). Nos 179 com cólon distal <70cm, os soropositivos 
tiveram em média 53,6 (±8,8)cm, e os soronegativos 51,2 (±7,8)cm, (p=0,059). Dentre os com 
sorologia positiva, as mulheres apresentaram cólon distal maior que os homens (p=0,02), enquanto 
naqueles com sorologia negativa o comprimento médio foi igual (p=0,16). Conclusões: Nas áreas 
endêmicas do Brasil Central, o dolicocólon solitário é um sinal radiológico da doença de Chagas.
Palavras-chaves: Dolicocólon. Dolicocólon solitário. Doença de Chagas. Alongamento do 
sigmoide. Comprimento do sigmoide.
Carlos Chagas suspected that the digestive tract 
participated in the disease that came to bear his 
name1, through his acceptance that megaesophagus, 
common in areas that were endemic for Chagas 
disease, could be one of its manifestations. During 
the same era, Neiva and Pena observed hundreds of 
cases of megas on a journey through the interior of 
Brazil, especially in the State of Goiás2. Nevertheless, 
for a long time, Chagas disease and megas were 
considered to be different entities3. In the 1950s, 
Sabino Vieira de Freitas studied the two most 
important hypotheses relating to the likely etiology 
of megas (vitamin B1 deficiency and Chagas disease) 
and concluded reluctantly that the etiology still 
could not be established. He took the view that the 
link to Chagas disease was doubtful3. At that time, 
renowned professors thought that the two entities 
had different etiologies3. 
At the Eighth Medical Congress of the Triângulo 
Mineiro and Central Brazil, held in Uberaba in 
1956, Pedreira de Freitas declared that, despite 
the great reactions against accepting the link 
between megas and Chagas disease among Brazilian 
researchers, there already was a solid basis for 
establishing such a connection3. In 1955, Koeberle 
and Nador had established the pathogenetic basis 
for megaesophagus in Brazil4. In the following year, 
based on extensive clinical experience, Rezende5 
was the first to use the expression megaesophagus 
due to Chagas disease, and today, this knowledge 
has become well established. On the other hand, 
although megaesophagus and megacolon have 
been recognized as part of the clinical framework 
of American trypanosomiasis, solitary dolichocolon 
has not, and there are doubts about its pathological 
significance in patients who are serologically 
positive for Chagas disease. Currently, the terms 
dolichomegaesophagus and dolichomegacolon 
are well established and considered to be closely 
related to Chagas disease, but the term dolichocolon 
does not have the same connotation, and when it is 
solitary, it is considered to be of congenital nature. 
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dolichocolon. The specific literature relating to dolichocolon is 
sparse, both in Portuguese and in English, and is limited to reports 
on cases associated with megacolon and Hirschprung’s disease and, 
more rarely, to cases of acquired dolichocolon of uncertain cause. The 
aim of the present study was to present radiological and statistical 
data that favor including cases of solitary dolichocolon as part of 
Chagas disease.
Patients studied
This radiological study was conducted between May 2000 and 
August 2001 among the population in the municipality of Mambaí, 
State of Goiás, which is an area endemic for Chagas disease. A 
list of individuals within the Mambaí project was prepared and 
handed over to the physician who was coordinating the work 
in the municipality. This physician was unaware of the clinical 
and serological status of the patients. The patients included were 
adults with six serologically positive reactions for Chagas disease 
who presented the indeterminate, cardiac, or digestive form of 
the disease and individuals with six negative serological reactions 
who had constipation as a symptom. Cases of severe cardiopathy 
and pregnancy were excluded. The task of locating the patients 
was undertaken by a health agent who lived in the municipality 
and had been working in the project since 1975. The patients were 
transported by car from their homes to Damianópolis, and an average 
of six examinations per day was performed. At the hospital, before 
undergoing the examination, the patients answered a standard 
questionnaire that sought identification, age and sex data, and 
information on the symptom of constipation. 
Radiological study and parameters
The test used was opaque enema, by means of the method 
recommended by Ximenes et al.6, with small modifications that, in 
brief, did away with colon preparation and introduced air for double 
contrast. The examinations were performed in the municipality of 
Damianópolis, which is a town 18km from the main settlement of 
Mambaí that had an X-ray machine appropriate for the procedure. 
A radiology technician with experience of performing opaque 
enemas went from Brasília to train the technician who was based 
in Damianópolis, and they carried out the first examinations 
together. Wearing a hospital gown, the patients were positioned in 
dorsal decubitus on the X-ray table, and a simple radiograph of the 
abdomen was produced first to rule out the presence of fecaloma. 
Immediately before the examination, a suspension of 150ml of 
barium sulfate in 1,000ml of water was prepared. The enema was 
applied with the patient in the left lateral decubitus, and the receptacle 
containing the contrast medium was positioned 1.5m above the 
plane of the examination table. Two radiographs were produced, 
in anteroposterior and posteroanterior views, at 80 to 100 kilovolts 
and 0.30 to 0.40 milliamperes (mAs). The films were developed 
immediately after the examinations. The time taken to carry out one 
examination, from administering the questionnaire to producing 
the radiographs, was approximately 40min. The radiographs were 
taken to Goiânia and interpreted by one of the authors ( JR), who 
was unaware of the patients’ data. The interpretation was performed 
by visual observation of the radiographs on an X-ray film viewer 
and by measuring the length of the distal colon, which was taken 
here to mean the sigmoid loop, rectum, and anal canal. According 
to Testut’s Anatomy7, the length of the rectum in adults ranges from 
12 to 15cm, and that of the sigmoid loop is from 30 to 50. Thus, 
measurements on the segment from the sigmoid loop to the rectum 
range between 42 and 65cm. After adding 2 to 3cm for the anal canal, 
the total length of the distal colon, from the anus to the transition to 
the descending colon, reaches 45 to 68cm. This measurement was 
made using a flexible ruler, which was laid out along the central axis 
of the radiological image in the ascending direction, going from the 
anus to the level of the left iliac crest. The measurement obtained 
had relative value because of the irregular and variable layout of the 
sigmoid loop, which included segments going in an anteroposterior 
direction, thereby diminishing their length on the radiological 
projection. Lengths greater than or equal to 70cm were defined as 
dolichocolon.
Statistical analysis
The information was stored in a database. The analysis was carried 
out with the aid of the SPSS software, version 9.0, for Windows. 
For all the tests used, the significance level was set at less than 0.05. 
Student’s t test was used to determine the significance of differences 
that were found in the means of the quantitative variables. 
Ethical considerations
The population of Mambaí had been undergoing tests since 1974. 
This project was approved by the ethics committee of the School of Health 
Sciences, University of Brasília (UnB), and was conducted in accordance 
with the standards of Resolution 196/96. The aims of the study and the 
type of examination that would be performed were explained to each 
patient. Written consent was requested, and the examinations were only 
carried out after receiving the patients’ agreement. Patients who needed 
specialized treatment were referred to the University Hospital of Brasília. 
During the study period, the population was attended at a health clinic 
maintained through the project.
Of the 303 individuals who were examined radiologically, 30 
were excluded: four had no available serological tests, two had 
doubtful serological tests, and 24 had distal colon length that was 
impossible to measure. Thus, 273 patients were evaluated, of whom, 
210 were seropositive for Chagas disease, and 63 were seronegative. 
The patients’ ages ranged from 27 to 87 years; the mean age of the 
patients examined was 48.9 ± 12.4 years, and the mean age of the 
seropositive patients was 49.3 ± 12.4 years.
The radiographs were analyzed by one of the authors ( JR), who 
was unaware of the patients’ serological and clinical status. In addition 
to visual analysis of the radiographs on an X-ray film viewer, the largest 
diameters of the rectum and sigmoid8 and the length of the distal 
colon were measured. To make these measurements, preference was 
given to anteroposterior radiographs, whereas posteroanterior views 
were only used when no measurement could be obtained using the 
anteroposterior view.
Analysis on the data showed that the mean length of the distal 
colon among the infected patients was 57.2 ± 12.2cm and that this 
differed from that of the patients without infection (52.1 ± 8.8cm; 
p = 0.000), as can be seen in Table 1. Thus, the patients with Chagas 
disease had distal colons that were, on average, 5.1cm longer than 
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TABLE 1 - Mean length of the distal colon in centimeters, in patients with and 
without Chagas disease.
 With Chagas Without Chagas 
 disease disease
Mean length n lngt se n lngt se t p
Population examined 210 57.2 12.2 63 52.1 8.8 3.63 0.000
female 120 58.8 12.3 43 53.2 9.1 3.16 0.002
male 90 55.0 11.6 20 49.9 7.8 2.38 0.022
Without megacolon  191 56.3 11.6 61 52.0 8.8 3.06 0.003
With megacolon 13 62.5 12.0 - -  
Suspected megacolon 6 72.5 17.4 2 56.0 7.1 1.25 0.257
Distal colon ≥ 70cm 31 77.9 7.1 3 71.3 1.1 4.54 0.000
Distal colon < 70 m 179 53.6 8.8 60 51.2 7.8 1.89 0.059
n: number of patients; lngt: length; se: standard error; t: Student’s t test; 
p: probability.
TABLE 2 - Mean length of the sigmoid loop, rectum, and anal canal, in 
centimeters, in relation to gender and serological status for Chagas disease.
                                       Male      Female
Serological status n lngt se n lngt se t p
Positive 90 55.0 11.6 120 58.8 12.3   2.28 0.02
Negative 20 49.9 7.8 43 53.2 9.1 - 1.39 0.16
n: number of patients; lngt: length; se: standard error; t: Student’s t test; 
p: probability.
TABLE 3 - Results from radiological examinations on the colon among patients 
known to have the acute form of Chagas disease, in different places, and over 
different lengths of evolution.
 Examinations Years of  Colon (%)
Locality (n) evolution  normal lengthened megacolon
Bahia 16 3.1 100.0 0.0 0.0
Uberaba 32 8.1 78.1 15.6 6.3
Goiânia 17 11.1 88.4 5.8 5.8
Bambuí 95 17.0 71.6 14.7 13.7
those of the noninfected patients. Among the female patients, analysis 
on the mean length of the distal colon showed that the women with 
Chagas disease had distal colon that were longer (58.8 ± 12.3cm) 
than those of the noninfected patients (53.2 ± 9.1cm; p = 0.002). 
Thus, the women with Chagas disease had distal colons that, on 
average, were 5.6cm longer than those of the non-infected patients. 
This also was noted in relation to the mean length of the distal colon 
in the men: those with Chagas disease had a mean length of 55 ± 
11.6cm, whereas the length in the noninfected men was 49.9 ± 7.8cm 
(p = 0.02). Thus, the men with Chagas disease presented distal 
colons that, on average, were 5.1cm longer than those in men without 
infection. After subtracting 13 patients with evident megacolon and 
another six with megacolon suspected from the visual inspection 
(19 patients) from the total of 273 patients, the mean measurement 
among the remaining 191 seropositive patients was 56.3 ± 11.6cm, 
and that among the 61 seronegative patients was 52 ± 8.8cm 
(p = 0.003). Therefore, after excluding the Chagas patients with a 
dilated colon, the remainder presented a distal colon that was, on 
average, 4.3cm longer than that among the noninfected patients.
The mean length of the distal colon in individuals of different 
genders varied according to the serological status for Chagas 
disease. Among the seropositive individuals, female distal colons 
were significantly longer (58.8 ± 12.3cm) than male distal colons 
(55 ± 11.6cm; p = 0.02). Among the seronegative individuals, the 
female distal colon continued to be longer (53.2 ± 9.1cm) than the 
male distal colon (49.9 ± 7.8cm) but without statistical significance 
(p = 0.16) (Table 2).
Of the 34 patients with dolichocolon, 31 had Chagas disease, 
and their mean distal colon length was 77.9 ± 7.1cm, whereas among 
the three individuals without Chagas disease, it was 71.3 ± 1.1cm 
(t = 4.54; p = 0.000). The difference was significant, that is, the Chagas 
dolichocolon was, on average, 6.6cm longer.
After excluding the patients with distal colons measuring 70cm 
or longer, the remaining patients consisted of 179 seropositive 
individuals, with a mean distal colon length of 53.6 ± 8.8cm, and 
60 seronegative individuals, with a mean length of 51.2 ± 7.8cm 
(p = 0.059). In this analysis, the distal colon in the Chagas patients 
was, on average, 2.4cm longer, with a strong trend toward having a 
longer intestinal segment but without statistical significance.
Among the 31 seropositive patients with dolichocolon, the 
longest measurement was 100cm, whereas among the three 
seronegative patients with dolichocolon, the longest measurement 
was 72cm. Among the seropositive individuals, there were five with 
dolichomegacolon and four with possible megacolon. Among the 24 
individuals for whom measurement of the distal colon was impossible, 
15 were seropositive, and nine were seronegative (Table 3).
DISCUSSION
Summary data from this investigation were published in 20039, 
and the data are detailed in the present study. The specific literature 
relating to dolichocolon in Brazilian gastroenterological publications 
is sparse. In other Latin American publications, dolichocolon is 
mentioned in connection with studies on Chagas disease and 
megacolon10-13. When dolichocolon appears as the only radiological 
finding, it has been considered to be of congenital origin or unknown 
cause. When diagnosed in individuals who are seropositive for Chagas 
disease, there is some doubt regarding the true cause, although 
data allowing linkage with American trypanosomiasis exist. Since 
1970, when a group of Brazilian researchers presented information 
regarding the evolution of Chagas disease10, at a congress in Porto 
Alegre, it has become possible to link dolichocolon to Chagas disease 
from the data presented. In Table 3, which summarizes the findings 
from this investigation, it can be seen that the lengthening of the colon 
occurs more frequently than does megacolon10. Dias11 reinforced the 
impression that dolichocolon is the initial stage of Chagas colopathy, 
and Rezende et al.14 brought in new support through radiological 
imaging measurements from an opaque enema that showed that the 
mean length of the distal colon in Chagas patients without megacolon 
was greater than that in seronegative controls.
Among the 273 patients examined in the present study, 
34 (12.5%) presented dolichocolon, among whom, 31 (14.8%) 
were seropositive, and 3 (4.8%) were among the 63 seronegative 
individuals in this study. Also, among these individuals, 14 (6.2%) 
cases of megacolon or dolichomegacolon were diagnosed8. This 
higher prevalence of dolichocolon, in relation to megacolon or 
dolichomegacolon, provides a strong indication that lengthening 
precedes dilatation. There were more than twice as many cases of 
dolichocolon in relation to megacolon. Compared with megacolon, 
dolichocolon is more silent, and it is not known whether it causes 
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constipation, although Dias11 observed that patients in the Bambuí 
project were symptomatic. There are no data on the symptom of 
constipation among patients exclusively presenting dolichocolon.
Recent studies have taken up this topic again, with large samples, 
thereby reinforcing the opinion of Rezende et al.14. The data from the 
present study and those obtained by Lopes15 point in this direction. 
In the study by Lopes15, all the 72 patients with megacolon presented 
lengthening of the rectosigmoid. All the patients with a possible 
diagnosis of megacolon presented rectosigmoid length greater than 
the established limits, and the median rectosigmoid length among 
the Chagas patients without megacolon was significantly greater than 
among the non-Chagas individuals15.
All the indications are that the morphological changes to the 
colon occur at a time that differs from when the changes to the 
esophagus occur. In the esophagus, the lengthening appears at the 
end (in megaesophagus group IV), whereas in the colon, it is the first 
change and precedes megacolon.
Pathological anatomy does not seem to be an adequate method for 
studying the lengthening of the rectosigmoid. Adad16 studied surgical 
and necropsy specimens from individuals with unquestionable 
clinical and radiological diagnoses of Chagas colopathy and did not 
find any difference in sigmoid length between Chagas patients and 
seronegative controls. Even when dealing with organs that have been 
radiologically defined as dolichomegacolon, pathologists are often 
unable to confirm the diagnosis16.
The present study was conducted blindly by a single local team 
that did not know the results from the serological tests, and the 
radiographs were analyzed and measured by a researcher 500km 
away, who did not know anything about the patients.
The diagnosis of dolichocolon is essentially radiological. 
Assessment of the image by a radiologist or clinician seals the 
diagnosis even in the absence of symptoms. According to Lopes15, 
who is a radiologist, the feature that draws attention most in the 
diagnosis is the lengthening of the rectosigmoid. He did not make 
any distinction between dolichocolon and dilatation of the colon 
and considered both to be megacolon, within the concept of the 
greater colon. In his view, megacolon mostly starts with lengthening 
of the sigmoid, whereas the lengthening is associated with increasing 
diameter at advanced stages. The present study demonstrated 
that even among individuals with distal colon length within the 
normal maximum limit (i.e., less than 70cm), those with American 
trypanosomiasis present a strong tendency to have longer distal 
colons than seen in seronegative controls.
Old autopsy and radiological studies conducted outside Latin 
America revealed that dolichocolon or redundant colon was found in 
14 to 16% of the population17. To the best of our knowledge, such data 
do not exist in Brazilian settings, where Chagas disease predominates. 
With the exception of Andean dolichocolon18, which is found in the 
Andes Mountains above the altitude of 3,000m and is attributable to 
dietary causes, it is possible that on endemic areas in Latin America, 
the main cause of solitary dolichocolon is Chagas disease.
In conclusion, the study conducted in the 1970s10, the 
information from Dias11 relating to the Bambuí project, the study 
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by Rezende et al.14 on patients in hospitals in Goiânia, the data from 
the present study obtained from Mambaí, and the study by Lopes in 
Uberaba15 constitute a robust data set that, in endemic areas of Brazil 
Central, qualify solitary dolichocolon as a legitimate component of 
Chagas disease.
